Objectives To determine whether genitourinary medicine (GUM) clinics in England are located conveniently for potential users and to assess whether there are any regional variations in accessibility. Methods A surface model was created in ArcGIS to estimate driving times to the nearest GUM clinic and to identify the proportion of the population living more than 30 minutes drive from their nearest clinic. Results Overall, 3.0% of the population live further than 30 minutes from their nearest clinic. However, this average fi gure disguises considerable regional variation. While access in London and the South East was excellent, with less than 1% of the population living more than 30 minutes from the nearest clinic, in the South West and the East of England, these percentages rose to 7.7% and 9.2%, respectively. Conclusions In some regions of England it is important to consider the physical barriers to clinic access, as inability or unwillingness to undertake a long journey to a GUM clinic may increase the workload in other clinical settings.
Introduction
In the 2004 'Choosing Health' White Paper, the Government made improving sexual health a priority and promised that "by 2008 patients referred to GUM clinics will be able to have an appointment within 48 hours". 1 At the end of 2008, 96% of primary care trust (PCTs) had met the 48-hour target. 2 Being provided with timely access to genitourinary medicine (GUM) services means that individuals with sexually transmitted infections (STIs) are diagnosed and treated quickly, thereby limiting the risk of their passing the infection on to a sexual partner.
However, the availability of appointments is only one aspect of accessibility. The National Institute for Health and Clinical Excellence (NICE) defined accessibility as including whether and how easily people are able to reach key services Beth Stuart, Andrew Hinde such as health care. 3 Our study examined this physical aspect of accessibility, that is, how long it takes individuals to travel to their nearest GUM clinic. A measure of travel time to the nearest clinic is likely to reflect peoples' real experiences of trying to access GUM services. Using this measure, calculated using a geographic information system (GIS), this study examined the accessibility of clinics in England to determine whether clinics are conveniently located for the majority of the population and to explore whether there are any detectable regional variations.
Methods
A list of all clinics in England was obtained from the Department of Health Genitourinary Medicine Access Monthly Monitoring data on appointment waiting times 4 and was geo-referenced based on postcode. Northing and Easting grid references were obtained for each clinic using the 2000 All Fields Postcode Directory, available from UK Borders. In ArcGIS these were overlaid onto an administrative map of England that showed Lower Super Output Areas (LSOAs) from the 2001 Census and Government Office Regions (GORs) and also included information about the population structure at both geographical levels.
Measuring the travel time for an individual patient from their home to a clinic is relatively straightforward. Trip-planning software, such as www.multimap.com and
Key message points
▶ Access to genitourinary medicine (GUM) services in England is good, with only 3% of the population living more than 30 minutes from their nearest clinic. ▶ There are considerable regional variations, with accessibility in the South West and East of England being much worse than the national average. ▶ In areas where access has been indentifi ed as being problematic, the impact on non-GUM settings should be considered.
Google Maps, provide good point-to-point estimates of journey time. Using these programmes to provide a general picture of accessibility across a large geographical area is problematic. Anyone living in the region could be a potential patient but it would be impossible to use every individual address as a starting point. Even a sample of starting points would require an unfeasibly large number of calculations in order to ensure that the results were representative. The use of a GIS programme considerably simplifies the calculations. The area under consideration is divided into a grid of 100 m 2 and the programme creates a sample of starting points evenly distributed across the region at very small intervals. It is then assumed that from these starting points, potential patients travel from square to square, along the UK road network, until they reach the nearest clinic. The path chosen for the journey is the one that minimises travel time. 5 The representation of the road network was obtained from the Ordnance Survey Meridian 2 Collection (1:50 000 scale) and included four classifications of road types: motorway, A-road, B-road and minor road. The calculation of journey time required assumptions about how quickly traffic moves along each road type. The speeds assigned to the roads in the model, shown in Table 1 , were based on the average road speeds reported by the Department of Transport 6 and upon empirical work to verify travel times to health services done by Haynes et al. 7 Road speeds in urban areas were assumed to be half of those in rural areas to take into account the time-cost of traffic congestion in urban areas. The designation of an area as urban or rural was based on classifications made by the Rural and Urban Area Classification Project. 8 There is no established duration that is considered 'too long' to expect individuals to travel. A number of studies of the accessibility of National Health Service (NHS) have used a travel time of more than 30 minutes [9] [10] [11] and this paper will follow that convention. It is recognised that some individuals will choose to access their nearest clinic while others will be willing to undertake a long journey to access services in a place where they feel anonymous. This model is therefore one of potential, rather than actual, accessibility.
Results
Overall, it is estimated that 3% of the population of England lives more than 30 minutes from the nearest clinic. This suggests that for the country as a whole, remoteness from GUM services does not represent a significant problem. The geographical distribution of journey times is shown in Figure 1 , with the areas shaded in the light grey representing the areas from which the journey to the nearest clinic takes less than 30 minutes and the dark grey representing a journey time of more than 30 minutes. Only a very small proportion of the population had extremely long estimated journey times. The longest journey time calculated was over 3 hours but only 0.08% of the population had a journey time of more than 1 hour.
Although accessibility for the whole country was generally good, there was considerable regional variation, as shown in Table 2 . Access was excellent in London and the South East. No LSOAs in London and only 35 in the South East were located more than 30 minutes from a clinic. Access was also very good in the North West and East Midlands, with only 1.3% and 2.1% of the population located more than 30 minutes 
Article from a clinic. The South West and East of England had the poorest levels of accessibility with 7.7% and 9.2% of the population, respectively, unable to reach a clinic within 30 minutes.
The age distribution of these regions varies. For example, the South West and East of England GORs have an older age structure than areas with better accessibility such as London and the South East. 12 According to the Health Protection Agency (HPA), young people are more likely than any other age group to be diagnosed with an STI. 13 Thus older individuals may be less likely to require sexual health services and the poorer levels of accessibility noted above may not be a cause for concern. We therefore considered the proportion of the population aged 16-29 years located more than 30 minutes from a clinic.
The pattern for the population aged 16-29 years was similar to that observed for the population as a whole. Overall, 2.1% of 16-29-year-olds were unable to reach a clinic within 30 minutes. Access in London, the South East and the North West was excellent with over 99% of young people able to access a clinic within 30 minutes. However, as shown in Table 2 , access in the South West and East of England remained problematic, with 6.3% and 7.8% of 16-29-year-olds, respectively, located more than 30 minutes from the nearest clinic. Although these figures represented a reduction on those for the whole population, they still showed that a substantial proportion of young people in these areas would be unable to access a GUM clinic within 30 minutes.
Discussion
This paper demonstrates an interesting regional difference in the physical accessibility of GUM services. Almost 100% of the population in London and the South East have an estimated journey time of less than 30 minutes to reach their nearest clinic, while access expanded further in areas where clinic accessibility is an issue. However, the 2008 review undertaken by the Medical Foundation for Aids and Sexual Health highlighted that the quality of local services can be variable. 18 Moreover, a pilot project by Plymouth Hospital GUM clinic to run additional satellite services found that "only the most basic GU medicine service could be provided efficiently in the community. Patients with more complex problems required referral to the main clinic for optimal management". 19 While the quality of many non-GUM services can be excellent, if people are seeking treatment in settings other than GUM clinics then an important investment may be in ensuring that health practitioners across all these settings have received appropriate training to deal with all aspects of sexual health and that they have the time and resources to devote to its detection and treatment. For example, a survey of GPs and nurses in Dyfed Powys, a health authority in rural southwest Wales, found that the majority were in favour of further training and support to help them manage the treatment of chlamydia infection properly. 20 Following the 2008 MedFASH report, new guidelines were issued in 2010 and it will be interesting to see what the impact of these will be. 21 Postal kits, such as those made available through the National Chlamydia Screening Programme (NCSP), could also be an excellent way of reaching those in more remote locations as well as those individuals who cannot or do not wish to attend an appointment. The NCSP is currently limited to those aged under 25 years and tests only for chlamydia. There are Internet-based services available that allow individuals to purchase a kit to test themselves for a range of STIs, but unlike NHS-based services these are not free and a study by Owens et al. found the testing sites were often difficult to contact with questions and that the home testing kits had poor accuracy, though mail-in kits were better. 22 This study does have a number of limitations. The calculation of travel time is a measure of estimated drive time. A car's speed, and thus the time taken to complete a journey, will vary by time of day, by region and even by driver. The speeds assigned to the roads in calculating the journey times are therefore only estimates based on average speeds. The journey time also does not take into account other activities which affect the overall travel time, such as the time spent trying to park at the clinic. Nor does it represent the time taken to get to a clinic by individuals who do not have access to a car and who therefore rely on public transport. Therefore these calculations will only be an approximation of the time taken for an individual to get to the clinic and may substantially understate the true time taken by some users. It also does not take into account other barriers to access, such as the cost of travelling to the clinic or the impact of taking time off work to attend an appointment.
in the South West and East of England regions is estimated to be far more problematic. So far, initiatives to make GUM clinics more accessible have concentrated on ensuring that an appointment can be obtained within 48 hours. However, this study has highlighted that in more remote areas it may be difficult for potential patients to attend a clinic due to the long travel time to the nearest site.
Although clinic access in the South West and East of England is more problematic, in 2008/2009 the data from the HPA showed these Strategic Health Authorities had lower rates of chlamydia, gonorrhoea, genital warts and genital herpes than the average for the whole of England.
14 We could therefore be cautiously optimistic that the areas with greater accessibility issues are also those with lower than average STI rates and hence less demand for sexual health services. However, the data only reflect diagnoses made at GUM clinics and therefore these lower rates may not indicate a lower burden of disease in the population of these areas. Regional differences could also be due to differences in testing patterns or, as highlighted by our calculations, differences in ability to access GUM clinics. For chlamydia diagnoses, data are available for diagnoses made in non-GUM settings, but only for the 16-25-year age group. 15 Taking all settings into account, these data also showed lower rates in the South West and East of England than the national average. However, the non-GUM setting data are based only on one age group and, even then, the rates of chlamydia are lower than in other regions but not necessarily low in absolute terms: 290.9 per 1 00 000 population in the East of England and 308.5 per 1 00 000 population in the South West. 15 There is still a substantial burden of STI, and thus need for access to GUM services, even in the areas with the lowest rates.
Of course, sexual health services in the UK are not only provided in the GUM clinic setting. For example, the South West HPA observed that within their region a large proportion of chlamydia diagnoses are being made by general practitioners (GPs) or in clinical settings other than GUM clinics. They note that "increasing use of postal kits and provision of enhanced sexual health services in primary care reflects the regional need to reach rural populations with little access to other services". 16 A survey by the HPA in 2008 examined the provision of Level 2 sexual health services (i.e. provision of testing, diagnosis and treatment) in non-GUM settings and found that 92% of PCTs in the South West provided these services, usually at enhanced GP practices and community sexual health clinics. In contrast, only 60% of PCTs in the East of England provide such services, which is perhaps surprising given that this is the area with the highest proportion of the population living more than 30 minutes from the nearest clinic. 17 These Level 2 services, including enhanced GP practices, community and satellite clinics and outreach centres, are an excellent initiative and this model might be
